Numerical values of the classical Haldane coefficient.
Values of the classical Haldane coefficient, i.e, the change in the concentration of total CO2 in whole blood per unit of change in the concentration of total O2 at constant PCO2, have been calculated at different combinations of plasma pH (range 7.25-7.50), erythrocyte 2,3-diphosphoglycerate (DPG) concentration (range 3.5-6.5 mM), PCO2 (range 25.0-65.0 Torr), initial hemoglobin O2 saturation (range 0.50-0.80), and erythrocyte volume fraction (range 0.25-0.55). The principle of the calculations is to utilize the so-called reciprocity relations to determine the amount of protons and CO2 released from hemoglobin on oxygenation and to estimate the resulting change in the concentration of total CO2 from published data on the interaction coefficient for the binding of O2 and protons to hemoglobin, the interaction coefficient for the binding of O2 and CO2 to hemoglobin, the distribution of protons across the erythrocyte membrane, the equilibrium constants for the reactions between CO2 and H2O, and CO2 and oxyhemoglobin, the buffer capacity of oxygenated erythrolysate, and the buffer capacity of plasma. The results show that the concentrations of the allosteric ligands, DPG, protons, and CO2 have a significant influence on the numerical value of the Haldane coefficient. Furthermore, the coefficient depends on the hemoglobin O2 saturation and the erythrocyte volume fraction. The dependency of the Haldane coefficient on the O2 saturation and the PCO2 causes an increase in the O2-linked CO2 flux across the alveolar membrane by more than 30% in patients with respiratory insufficiency.